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(57) Abstract: An apparatus tor processing material, such as a biomass or fodder tor cattle, comprises a container (1) having a 
bottom (2) and an upright wall (3) , and at least one mixing element (4) comprising an upright column (5) and a mixing blade (6) 
attached to the column. A front edge of the mixing element at least substantially joins the bottom of the container. The mixing 
clement with its column is rotatably mounted in the container and can be coupled to a drive unit. The mixing blade comprises an 
element (7) which is rotatably supported on a carrier that is fixed to the column. A part of the circumferential edge of the rolatable 
element may form the front edge and the part of the outer edge of the mixing blade that joins said front edge. 
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Apparatus for processing material, such as a bio- 
mass or feed for cattle 

The invention relates to an apparatus for process- 
ing material, such as a biomass or fodder for cattle, 
comprising a container having a bottom and an upright wall, 
and at least one mixing element comprising an upright column 
5 and a mixing blade attached to the column, a front edge of 
which at least substantially joins the bottom of the con- 
tainer, which mixing element is rotatably mounted in the 
container. 

Such an apparatus and mixing element are known, for 

10 example from EP-A-0 943 236. A problem that occurs with the 

known apparatus is that the front edge and the adjoining part 
of the outer edge of the mixing blade push up the fodder that 
is present in the container during rotation of the mixing 
element, with the fodder sliding over the bottom of the con- 

15 tainer instead of moving upwards over the mixing blade. This 
results in a reduced mixing action of the mixing element. In 
addition, the mixing element is usually provided with knives 
along the outer edge of the mixing blade for cutting the fod- 
der. To obtain an optimum cutting action, the difference in 

20 speed between the fodder and the rotating mixing element must 
be as great as possible. If the fodder is carried along at 
substantially the same speed by the mixing element, the cut- 
ting action will be minimal. The cutting efficiency of the 
known apparatus is low, and a high power level is required 

25 for reducing the fodder to a sufficient extent. 

The object of the invention is to provide an appa- 
ratus and an mixing element of the above kind, which provide 
an improved cutting action and mixing action. 

In order to accomplish that object, the apparatus 

30 is according to the invention characterised in that the mix- 
ing blade comprises an element which is rotatably supported 
on a carrier that is fixed to the column. 
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In this way an apparatus is obtained wherein the 
rotatable element significantly reduces the friction between 
the fodder and mixing blade, so that a considerable energy- 
saving is realised upon processing the fodder. Furthermore, 
5 the discharge of the feed mixture via the delivery opening in 
the wall of the container is improved in that more radially 
directed forces are exerted on the fodder. In addition, a 
comparatively large difference in speed is realised between 
the fodder and the rotating mixing element, as a result of 

10 which the cutting action of the mixing element is signifi- 
cantly improved. 

According to an advantageous embodiment, the ro- 
tatable element is disposed in the lower half, preferably in 
the lower third part of the mixing blade. 

15 According to one embodiment, the rotatable element 

is disposed at the beginning of the mixing blade near the 
bottom of the container, wherein a part of the circumferen- 
tial edge of the rotatable element forms the front edge and 
the part of the outer edge of the mixing blade that joins 

20 said front edge. The rotatable element forms the entry part 
of the mixing blade, as a result of which the fodder is 
picked up, as it were, and placed on the adjoining part of 
the mixing blade or, if more than one rotatable element is 
used, on the next rotatable element. In this way the feed-in 

25 of the fodder into the mixing blade is improved. 

The invention also provides a mixing element com- 
prising an upright column and a mixing blade having a front 
edge and an outer edge, which is attached to the column. Said 
mixing element is according to the invention characterised in 

30 that the mixing blade is provided with an element that is ro- 
tatably supported on the mixing blade. 

The invention will be explained in more detail 
hereinafter with reference to the drawing, which shows a few 
very schematic views of embodiments of the apparatus accord- 

)S ing to the invention. 

Fig. 1 is a schematic side elevation, partially in 
sectional view, of an embodiment of the apparatus according 
to the invention. 
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Fig. 2 shows the container of the apparatus of fig- 
ure 1, partially in sectional view, which is provided with a 
mixing element according to one embodiment of the invention. 

Fig. 3 shows a part of a horizontal sectional view 
of the container of Fig. 2. 

Fig. 4 is a schematic plan view of the container of 
a second embodiment of the apparatus according to the inven- 
tion, which is fitted with two mixing elements. 

Fig. 5 is a horizontal sectional view corresponding 
to Fig. 3 of a variant of the apparatus according to the in- 
vention. 

Fig. 6 is a horizontal sectional view corresponding 
to Fig. 5 of another variant of the apparatus according to 
the invention. 

Fig. 7 shows a part of a sectional view of an em- 
bodiment of the apparatus according to the invention in which 
a variant of the mixing element is used. 

Fig. 1 very schematically shows an apparatus for 
processing fodder for cattle, which comprises a container 1 
having a bottom 2 and an upright wall 3. The apparatus is 
also suitable for processing other materials, such as a bio- 
mass. Mounted in the container 1 is a mixing element 4 
comprising an upright column 5 and a helically extending mix- 
ing blade 6 that is attached to the column. The container and 
the mixing element 4 are shown in more detail in Fig. 2, 
which clearly shows that the entry part of the helical mixing 
blade 6 is formed by a disc 7 that is rotatably supported on 
the mixing blade. It is noted that also differently config- 
ured rotatable elements may be used. The diameter of the disc 
7 or the radial dimension of a rotatable element corresponds 
at least substantially to the radial dimension of the mixing 
blade. As a result, the surface of the mixing blade 6 at the 
location of a disc 7 is substantially formed by the surface 
of the disc. 

A part of the circumferential edge of the disc 7 
forms the front edge and the part of the outer edge of the 
mixing blade 6 that joins said front edge. The lowermost part 
of the circumference of the disc 7 is indicated at 8 in Fig. 
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3. As is shown in Fig. 2, the disc 7 is supported on the mix- 
ing blade 6 in such a manner that the part 8 is spaced a 
small distance from the bottom 2 of the container 1, whilst 
the opposite arcuate part of the disc 7 is positioned higher. 
5 Alternatively, the disc 7 may extend substantially horizon- 
tally. 

The mixing element 4 is mounted in the container 1, 
its column 5 being rotatable about an axis that extends up- 
wards from the bottom of the container (indicated at 5A in 

10 Fig. 3), and can be coupled to a drive unit 9, which can be 
driven from the power take-off shaft of a tractor (not 
shown) , as is schematically indicated by a dashed line 10 in 
Fig. 1. It is noted that it is of course also possible to use 
other constructions for rotatably and drivably supporting the 

15 mixing element in the container 1. 

In the embodiment that is shown in Figs. 1-3, the 
mixing element 4 is provided with a mixing arm 11, which pro- 
jects from the column 5 approximately diametrically opposite 
the disc 7, on which arm 11 a disc 7 is likewise rotatably 

20 supported. Also in the case of this mixing arm 11, a part of 
the circumferential edge of the disc 7 forms the front edge 
and the outer edge of the mixing arm 11, and the disc 7 ex- 
tends obliquely upwards. The disc 7 of the mixing arm 11 may 
also extend substantially horizontally. 

25 In Figs. 1 and 2 the mixing blade 6 is provided 

with a number of knife elements 12, which are fixed to the 
mixing blade 6 and which project from said mixing blade. 

The discs 7 have a bevelled circumferential part 
13, on which carrier elements 14 are mounted, which enable a 

30 better engagement of the disc 7 on the fodder to be proc- 
essed. The disc or discs 7 may also have a sharp outer 
circumferential edge, so that the discs can act as knives. 
The discs 7 of the embodiments described herein are flat. Al- 
ternatively, the discs may also be slightly spherical or 

35 conical in shape. 

Seen in the direction of rotation of the mixing 
element 4, which direction is indicated by an arrow 15 in 
Fig, 3, a guide plate 16 is disposed in front of the disc 7 
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of the mixing blade 6, which guide plate is fixed to the col- 
umn and which extends in substantially radially outward 
direction. The guide plate 16 carries the fodder from the 
central part towards the outer side, so that the fodder can 
be picked up by the disc 7. The guide plate 16 at least sub- 
stantially joins the circumference of the disc 7 with an 
arcuate edge thereof. 

Fig. 5 is a sectional view corresponding to Fig. 3 
of an embodiment of the apparatus according to the invention , 
which is configured in substantially the same manner as the 
apparatus that is shown in Figs. 1-3. In this embodiment, a 
scraper element 26 is provided at the rear side of the disc 
7 . Said scraper or stripper element removes any fodder that 
may be carried along by the circumference of the disc 7, so 
that the disc will remain free from fodder and will continue 
to be freely rotatable. As is illustrated in a dashed line, 
the disc 7 is rotatably supported on an arm 27, which is con- 
nected to the column 5. 

In the embodiment that is shown in Figs, 1-3, a 
second disc 17 is mounted to the mixing blade 7, which disc 

17 is positioned partially below the disc 7. This means that 
in this embodiment the disc 7 transfers the fodder to the 
second disc 17, which in turn transfers the fodder to the 
mixing blade 6. As Fig. 3 furthermore shows, a pusher element 

18 is mounted on the shaft of the disc 17. Said pusher ele- 
ment 18 is fixedly connected to said shaft and consequently 
it is stationary with respect to the rotatable disc. This fa- 
cilitates the transfer of the fodder from the disc 17 to the 
mixing blade 6. 

In the embodiment that is shown in Fig. 5, the sec- 
ond disc 17 is incorporated in the mixing blade 6, so that 
the surface of the disc 17 at least partially coincides with 
the surface of the mixing blade 6. 

Fig. 6 is a sectional view corresponding to Fig. 5 
of an apparatus according to the invention, in which the arm 
27 carries another scraper 28. The free end of the scraper 28 
is positioned closer to the wall 3 of the container 1 than 
the circumference of the disc 7. The scraper 28 guides fodder 
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that lands between the disc 7 and the wall 3 or under the 
disc 7 in the direction of the column 5, so that said fodder 
is reintroduced into the mixing process. The scraper 28 pref- 
erably extends at an angle to the wall 3. 

Fig. 7 shows an embodiment of the apparatus accord- 
ing to the invention in which a second helical mixing blade 
29 joins the mixing arm 11 that carries the second disc 7. 
The second disc 7 may in this case also be mounted to the 
second mixing blade 29 itself, of course. The second mixing 
blade 29 extends over a length of, for example, at least 
180°. The fodder is picked up by the second disc 7 and placed 
on the mixing blade 29, which subsequently deposits the fod- 
der on the mixing blade 6 and the disc 7. This results in an 
improved mixing action of the mixing element. 

Using the present apparatus, one or more bales of 
fodder, such as grass silage and any other types of fodder, 
is (are) deposited into the container 1, after which the mix- 
ing element 4 is driven to rotate in the direction indicated 
by the arrow 15. The friction between the discs 7 and the 
fodder causes the discs 7, 17 to rotate in the direction in- 
dicated by the arrows 19. As a result, the sufficiently 
reduced fodder is easily picked up by the lowermost part 8 of 
the discs 7 and delivered to the next disc 17 or, in the ab- 
sence thereof, to the mixing blade 6. This facilitates the 
introduction of the fodder into the helical mixing blade 6. 
In addition, the fodder that is present in the container 1 is 
at least substantially stationary with respect to the rotat- 
ing mixing element 4, as a result of which the knife elements 
12 cut relatively quickly through the fodder in the con- 
tainer. In this way the cutting action of the mixing element 
4 is significantly improved. The cutting efficiency of the 
present apparatus is high, as a result of which a consider- 
able energy saving in the processing of the fodder is 
realised. 

Fig. 4 shows a plan view of a container 20 of a 
second embodiment of the apparatus according to the inven- 
tion, which comprises two mixing elements 21. Said mixing 
elements 21 are configured in the same manner as the above- 
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described mixing element 4. As this plan view shows, the 
paths of the discs 7 overlap in the hatched part 22. When the 
discs 7 move through this part 22 during the mixing of the 
fodder in the container 20, they deposit part of the picked- 
upper fodder behind the disc 7 in this part, where it can be 
picked up by the disc 7 of the other mixing elements 21. This 
leads to a significantly improved mixing action of the mixing 
elements 21 in the longitudinal direction of the container 
20, 

In the embodiment that is shown in Fig. 1, the con- 
tainer 1 is provided with a metering flap 23, which can be 
opened by means of an actuating element 24. The metering flap 
23 closes the delivery opening (not shown) in the wall 3 of 
the container, so that the fodder is discharged from the con- 
tainer 1 in the open position of the metering flap 23 and 
delivered to a cross conveyor 25. The fodder is discharged 
from the container 1 by the rotation of the mixing element 4. 
The discs 7, 17 may be decelerated or be stopped entirely to 
enable removal of the fodder from the container 1. Means (not 
shown) are provided for this purpose. It is also possible to 
activate the means for decelerating or stopping the disc or 
discs 7, 17 for the purpose of removing the last part of the 
fodder from the container 1. 

In one variant (not shown) , the wall 3 of the con- 
tainer 1 may also be provided on one side or on both sides 
with a delivery opening fitted with a metering flap, so that 
a cross conveyor is not needed. Experiments carried out with 
the apparatuses described herein showed that the delivery of 
the feed mixture takes place substantially in radial direc- 
tion relative to the direction of rotation of the mixing 
element, as a result of which an even and correctly metered 
delivery of the feed mixture is possible. With the known ap- 
paratus, which has a mixing element not provided with discs, 
the direction of movement of the feed mixture is substan- 
tially tangential relative to the direction of rotation of 
the mixing element, which has a slightly inhibiting effect on 
the delivery. 
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Alternatively, a rotatable element, such as the ro- 
tatable disc 7, may be disposed in the lower half, more in 
particular in the third part of the mixing blade 6 that joins 
the bottom of the container* This part of the mixing blade 6 
is the most operative part in the delivery of fodder via the 
delivery opening, so that the metered delivery is improved 
also when using a mixing blade 6 fitted with a rotatable disc 
7 that is present in this operative part. Moreover, a ro- 
tatable element in the mixing blade helps to reduce the 
friction between the fodder and the mixing blade at any posi- 
tion, with the attendant advantages of an improved cutting 
action and an improved efficiency. 

It is noted that in the embodiment of the apparatus 
and the mixing element according to the invention as de- 
scribed herein the mixing element 6 functions as a carrier 
-for two partially overlapping discs 7 and 17. It is also pos- 
sible to use more of such discs, of course, and the discs may 
also be arranged side by side. One or more discs may be in- 
corporated in the mixing blade, as is shown in figure 5 for 
the disc 17. The radial dimension of one or more discs sub- 
stantially corresponds to the radial dimension of the mixing 
blade. This radial dimension of the discs amounts to at least 
half or more of the radial dimension of the mixing blade at 
the location of the disc. To reduce the friction between the 
mixing blade/mixing blades and the feed mixture, the/each 
mixing blade may be provided with a smooth coating, for exam- 
ple teflon. 

Furthermore it is possible to use a helically bent 
rod or beam as the carrier attached to the column 5 instead 
of the mixing blade 6, or to use a number of separate sup- 
porting arms attached to the column for overlapping, 
rotatable discs. It is also possible to provide the or each 
disc with one or more knives at the circumference thereof. 

The invention is not restricted to the embodiment 
as described in the foregoing, which can be varied in various 
ways within the scope of the invention as defined in the 
claims . 
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CLAIMS 

1. An apparatus for processing material, such as a 
biomass or fodder for cattle, comprising a container having a 
bottom and an upright wall, and at least one mixing element 
comprising an upright column and a mixing blade attached to 
5 the column, a front edge of which at least substantially 
joins the bottom of the container, which mixing element is 
rotatably mounted in the container, characterised in that the 
mixing blade comprises at least one element which is rotata- 
bly supported on a carrier that is fixed to the column. 
10 2. An apparatus according to claim 1, wherein the 

rotatable element is disposed in the lower half, preferably 
in the lower third part, of the mixing blade. 

3. An apparatus according to claim 2, wherein the 
rotatable element* is disposed at the beginning of the mixing 

15 blade near the bottom of the container, wherein a part of the 
circumferential edge of the rotatable element forms the front 
edge and the part of the outer edge of the mixing blade that 
joins said front edge, 

4 . An apparatus according to any one of the claims 
20 1-3, wherein the rotatable element is supported on the car- 
rier in such a manner that the part of the element opposite 
the front edge is positioned higher, 

5. An apparatus according to any one of the claims 
1-3, wherein the rotatable element is arranged substantially 

25 horizontally. 

6. An apparatus according to any one of the pre- 
ceding claims, wherein the rotatable element is configured as 
a disc that is rotatable about its axis. 

7. An apparatus according to claim 6, wherein a 
30 circumferential part of the disc is bevelled, which circum- 
ferential part may be provided with a number of 
circumferentially distributed carrier elements. 

8. An apparatus according to claim 6 or 7, wherein 
each disc has a sharp outer circumferential edge. 

35 9. An apparatus according to claim 6, 7 or 8, 

wherein a stationary pusher element is mounted to the shaft 
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10 

of the disc, which pusher element projects from the upper 
surface of he disc and extends in the direction of the outer 
circumference thereof. 

10. An apparatus according to any one of the pre- 

5 ceding claims, wherein the/each rotatable element is provided 
with one or more knives at the outer circumference thereof. 

11. An apparatus according to any one of the pre- 
ceding claims, wherein the column of the mixing element is 
provided with a guide plate near the front edge of the mixing 

10 blade, which guide plate extends in substantially radially 

outward direction and which preferably has an arcuate edge at 
the side that joins the disc, 

12. An apparatus according to any one of the pre- 
ceding claims, wherein the column of the mixing element is 

15 provided with a scraper element at the rear side of the first 
rotatable element, which element extends in substantially ra- 
dially outward direction, 

13. An apparatus according to any one of the pre- 
ceding claims, wherein the mixing element is provided with a 

20 scraper at the location of the first rotatable element, the 
free end of which scraper extends up to the wall of the con- 
tainer. 

14. An apparatus according to claim 13, wherein 
said scraper is mounted under the first rotatable element. 

25 15, An apparatus according to any one of the pre- 

ceding claims, wherein two or more rotatable elements are 
provided, which elements are arranged in partially overlap- 
ping or in side-by-side relationship, with one or more discs 
being incorporated in the mixing blade. 

30 16, An apparatus according to any one of the pre- 

ceding claims, wherein the mixing element comprises at least 
one mixing arm or second mixing blade, which is provided with 
an element which is rotatably supported on the mixing arm or 
the mixing blade and part of the circumferential edge of 

35 which forms the front edge and the outer edge of the mixing 
arm or the mixing blade. 

17. An apparatus according to claim 16, wherein the 
second mixing blade has a length of at least 180°. 
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18. An apparatus according to any one of the pre- 
ceding claims, wherein the radial dimension of one or more 
rotatable elements amounts to at least half the radial dimen- 
sion of the mixing blade at the location of the rotatable 

5 element, preferably it is substantially the same as the ra- 
dial dimension of the mixing blade. 

19. An apparatus according to any one of the pre- 
ceding claims, wherein two or more mixing elements provided 
with rotatable elements are disposed in the container, 

10 wherein the paths that the rotatable elements of the various 
mixing elements describe partially overlap during rotation of 
the mixing elements. 

20. An apparatus according to any one of the pre- 
ceding claims, provided with means for decelerating or 

15 stopping the rotatable elements. 

21. A mixing element comprising an upright column 
and a mixing blade having a front edge and an outer edge, 
which is attached to the column, characterized in that the 
mixing blade is provided with an element which is rotatably 

20 supported on the mixing blade. 

22. A mixing element according to claim 21, wherein 
the rotatable element is disposed in the lower half, prefera- 
bly in the lower third part, of the mixing blade, more in 
particular at the beginning of the mixing blade near the bot- 

25 torn of the container, with part of the circumferential edge 
forming the front edge and the part of the outer edge of the 
mixing blade that joins said front edge. 

23. A mixing element according to claim 21 or 22, 
wherein the mixing element is provided with a second mixing 

30 blade comprising a rotatably supported element. 
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5 16 

FIG, 5 
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FIG, 6 
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